We use administrative German data to examine the role of physical and mental health conditions in explaining developmental gaps between children whose parents have different educational levels. Specifically, we employ sibling fixed effect models to estimate the effect of a comprehensive list of childhood health conditions -diagnosed by government physicians -on the cognitive and verbal ability of pre-school children. We also apply decomposition methods to examine the extent to which gaps in child development can be attributed to child health conditions. While most physical health conditions have small and insignificant effects, mental health conditions, in particular hyperactivity, have a large and significant effect on development. Mental health conditions account for 14% to 36% of the gap in cognitive ability and for 23% to 24% of that in verbal ability. Thus, policies aimed at reducing disparities in child development and socioeconomic inequalities later in life should focus more on the early diagnosis and effective treatment of mental health conditions.
Introduction
Substantial developmental gaps between children of different socioeconomic groups are already measurable very early in life (Currie 2005 , Heckman 2006 ). While measures of child development, such as cognitive or verbal ability, differ based on parental income and education, they also predict earnings, employment, and risk-taking behavior in adulthood Thomas 2001, Heckman et al. 2006 ). This suggests that early developmental gaps are a source of severe socioeconomic inequalities later in life, and many claim that closing these early gaps is the most effective and efficient strategy for combating poverty and inequality (e.g., Currie 2009 , Heckman 2007 ).
However, policies that aim to close this gap depend on detailed knowledge about its formation.
In our study, we examine the effect of chronic childhood health conditions on the cognitive and verbal abilities of pre-school children, and we use decomposition methods to estimate the extent to which gaps in cognitive and verbal abilities by parental education groups can be attributed to child health. Cognitive and verbal abilities are still malleable at pre-school age and could thus be adversely affected by negative health conditions (see surveys by Currie 2009 and Behrman 1996) . While previous studies, such as Currie (2005) and Case et al. (2005) , emphasize that child health might be an important pathway for explaining gaps in child development between different socioeconomic groups, our study is the first to provide a comprehensive quantification of the extent to which differences in child health can explain these gaps. We use unique administrative data for one German city to estimate both the share of developmental gaps attributable to differences in the prevalence of health conditions, and the share attributable to differences in the magnitude of the effect of health conditions on development.
Previous studies find a robust positive gradient between parents' socioeconomic status and child health in the United States (Case et al. 2002) , but also in countries with universal health insurance coverage such as Canada (Currie and Stabile 2003) and the United Kingdom (Currie et al. 2007 ). The existing literature also provides evidence for a negative correlation between child health conditions and child development (Kaestner and Corman 1995, Paxson and Schady 2007) . However, a negative correlation between child health and child development does not prove a causal impact of child health on child development. This correlation could also be due to unobserved family characteristics and environmental factors, which could simultaneously influence both child health and development. In order to account for these unobserved characteristics, Currie and Stabile (2006) use sibling fixed effects to examine the effect of child mental health conditions on child development. Ding et al. (2009) use genetic markers as instrumental variables in order to examine the effect of ADHD, depression, and obesity on school achievements.
Our study contributes to the existing literature on child health and child development in several ways. First, our data on child health are based on detailed examinations administered by government pediatricians during elementary school entrance medical exams. The information obtained in these exams is far more reliable than that based on survey questions administered to children's parents. Survey information was used in almost all previous studies, but it is well known that parents often have limited knowledge about their children's health status and that the degree of this knowledge is strongly related to parent's socioeconomic status (see Currie 2000) .
Second, the fact that these exams are compulsory for all children in Germany at the age of six years gives the data an extraordinary degree of representativeness. Third, we examine a much wider range of health conditions than those typically available in previous studies. We look at the effects of health conditions such as obesity, underweight, low birth weight, ear and eye conditions, mental health conditions, asthma, and allergies; this allows us to capture the inherently multi-dimensional nature of health in our estimations. Fourth, we use sibling fixed effects models to address omitted variables bias.
Finally, our study goes beyond estimating the effect of child health conditions on child development by also quantifying the extent to which developmental gaps between parental education groups can be attributed to child health.
We find that child health conditions tend to be more common among children of parents with less education, and that most physical health conditions have small and insignificant effects on cognitive and verbal abilities. In contrast, mental health conditions, in particular hyperactivity, have a large and statistically significant effect on both cognitive and verbal ability before school entry. Moreover, mental health conditions account for a substantial share of the gaps in cognitive and verbal ability between children from different parental education groups. In alternative specifications, mental health conditions account for 14% to 36% of the gap in cognitive ability and for 23% to 24% of the gap in verbal ability. Differences in the prevalence of mental health conditions and in the magnitude of the effects of mental health conditions both contribute to the observed developmental gap. Germany has a very generous system of child health prevention and almost universal health insurance coverage. Our findings suggest that in addition to diagnosing and treating physical health conditions existing medical support programs should place enhanced focus on mental health. Also, learning more about the causes of and effective treatments for mental health impairments could be very valuable.
Our study continues as follows. Section 2 describes the data. Section 3 discusses the empirical strategy and section 4 presents and discusses our estimation results for child cognitive ability as a development measure. Section 5 extends our results to verbal ability, and section 6 concludes.
Data
Estimation sample. Our analysis is based on administrative data from the department of health services of the city of Osnabrueck, Germany. Osnabrueck is the third largest city in the German state of Lower Saxony, with a population of approximately 163,000. The data were collected during official school entrance medical examinations, which are compulsory for all children at the age of 6 years. The examinations take place in the months before children enroll in elementary school, and take between 40 and 70 minutes, during which the children are randomly assigned to one of three female government pediatricians.
Our estimation sample includes information on 4,245 school entrance medical examinations, which took place in the years 2002 to 2005.
1 The estimation sample for sibling fixed effects models is based on a subsample of 947 children with at least one sibling in the estimation sample. This sample consists of 866 children with one sibling, 69 children with two siblings, and 12 children with three siblings. For both the full sample and the sibling sample, we define two subsamples based on parents' education: in the full sample, 1,439 children have at least one parent with a college degree, while neither of the parents have a college degree for the remaining sample of 2,806 children.
In the sibling sample, 321 children have at least one parent with a college degree, and neither parent has a college degree for the remaining 626 children. Outcome variables. Measures for child development are important predictors of achievement later in life (Heckman 2006) . Children in our sample are approximately 6 years old and cognitive skill measures -such as raw IQ scores -are still malleable at this young age (see, e.g., Duyme et al. 1999 (Raven et al. 1998) . The test has been used successfully in a variety of cultural groups and is considered "culture-free" (Reynolds and Kamphaus 2003) . consists of 3 scales involving 12 items each. The school entrance exam in Osnabrueck includes 14 items from the test, 4 from the first scale, 4 from the second, and 6 from the third. The CPM score is the sum of the 14 items, i.e. 14 is the highest possible score. Figure 1 shows the cumulative frequency distribution of CPM scores by parental education. CPM scores tend to be higher across the entire distribution for children of college educated parents compared to children of less educated parents. Table 1 shows that the mean score for children of college educated parents is more than a third of a standard deviation higher than the mean score for children of less educated parents (11.37 versus 10.6); this difference is highly significant. Differences in CPM scores between children of college educated parents and less educated parents are slightly, and insignificantly, larger for the sibling sample (11.56 versus 10.49).
Our second outcome variable is a binary measure of verbal ability. This variable is based on the pediatricians' assessment whether a child's verbal ability corresponds to age level. The measurement is derived from a number of tests during which children are
asked to describe what they see on a series of pictures, to repeat actual and imaginary words and sentences, and to talk freely about their favorite games and activities. The pediatrician assesses the accuracy of pronunciation and grammar as well as overall verbal ability. The pediatricians use three sources to elicit overall assessment of mental health conditions. The first source of information is the pediatrician's observations during the 50 to 70 minutes of interaction with the child during the examination. The second source is a form that parents are asked to fill out before the child's examination; this form includes questions on the child's behavior in everyday life. The third source is the Strengths and Difficulties Questionnaire (SDQ), which parents are asked to fill out in a separate room during their child's examination. The SDQ is a standardized questionnaire about child mental health, developed in England and specifically designed for children between ages four and eleven (Goodman et al. 1998 , Goodman 2001 . It has been officially translated into over 40 languages, and the German version has been systematically evaluated (Klasen et al. 2000 , Woerner et al. 2004 . Parents are reassured that their answers will not influence the physicians' school enrollment recommendation.
In alternative specifications, we use two different measures for mental health. The first measure is derived from the pediatrician's overall assessment on whether a child has a mental health condition or not. This assessment is based on all three pieces of information described above, and it is likely to be more objective than parents' answers, scores provides a robustness check for the results based on physician's assessments and also allows disentangling the effect of different types of mental health conditions. vs. 4.5%), and for asthma (6.8% vs. 5.4%). We also find significant differences between parental education groups for mental conditions (20.7% vs. 13.2%), and all four dimensions of mental health measured by the SDQ-test confirm this (hyperactivity:
18.5% vs. 9.3%, emotional problems: 12.5% vs. 10.0%, peer problems: 9.5% vs. 5.8%
conduct problems: 7.3% vs. 4.0%). The prevalence of most health conditions in the sibling sample is similar to the full sample. However, children in the sibling sample are less likely to be overweight (11.9% versus 14.8%) and much more likely to be low birth weight children (10.0% versus 5.7%). The high share of low birth weight children in the sibling sample can largely be explained by the twins in this sample, who tend to have considerably lower birth weight. Socioeconomic and demographic variables. We also include information on socioeconomic and demographic characteristics of children and their parents. We control for children's age, gender, preschool attendance (3+ years vs. less than 3 years), and type of family (living with both parents vs. other types). We also control for birth order by including the corresponding three dummy variables (fourth or later child is omitted category), and the number of siblings (one sibling is omitted category). These variables refer to the total number of siblings, not just those included in the sample. We further control for the mother's age at the time of the examination, for children who have at least one parent in full time employment, and for children with ethnic origins in Turkey, in Eastern European countries, or other foreign countries. Sample means and standard deviations for all included variables are listed in Table 1 .
Determinants of child development and empirical specification
Our aim is to estimate the effects of child health conditions on child development.
Outcome variables are the CPM score as a measure of cognitive ability and a binary indicator for verbal ability. A growing body of work suggests that socioeconomic and health conditions in early childhood have fundamental effects on development (e.g.,
Heckman 2007
). In line with this work, we assume that cognitive and verbal ability are determined by a human capital production function which links child development to child health conditions, socioeconomic conditions, and other input factors: 
The years before school entry are critical for the development of cognitive and verbal abilities. Cognitive ability is still malleable at this age (e.g., Duyme et al. 1999) , and chronic health conditions can interfere with the process of cognitive and verbal development in various ways (Currie 2009 ). For example, pain, stress, and fatigue reduce the ability to concentrate and to learn. They can crowd out activities that are beneficial to the regular cognitive stimulation necessary for development. Also, illness can change relationships with parents and others in ways that might disturb cognitive and verbal development. Finally, some health conditions can have direct negative impacts on outcome variables such as hearing impairments on verbal ability. Our study only considers chronic health conditions which can adversely affect child development for a prolonged period.
In addition to the child's chronic health characteristics, equation (1) also includes socio-economic and demographic characteristics as further determinants of child human capital (see Table 1 ). Previous studies show a strong correlation between child outcomes and socioeconomic characteristics such as parental education and parental employment (Carneiro et al. 2007 , Ruhm 2004 . Child outcomes are also known to vary with demographic characteristics such as birth order, number of siblings, gender, age, and ethnic background. The socioeconomic and demographic characteristics included in our estimations can be viewed as proxy variables for different levels of initial endowment and different levels of parental investment in child human capital. Overall, variables on socio-economic and demographic characteristics fall in two categories: variables for characteristics that are constant for all siblings in the same family, such as ethnic origin, and variables that vary between siblings, like gender or birth order, for example.
The model in equation (1) also accounts for unobserved determinants of child outcomes u ic . These unobserved determinants can be decomposed into a family-specific component -e.g. parenting style -and into a component that is specific to the child. Hence, our model assumes that the unobserved component can be expressed as the sum of two parts:
This follows standard notation for panel data models; scalar is a family-specific component for family i, and scalar i a ic ε is a child-specific component for child c in family i.
Finally, equation (1) μ is the intercept. Subscript edu refers to the estimation samples which are defined by parental levels of education. β edu is the coefficient of interest and represents the effect of health conditions on child outcomes.
We can estimate β edu consistently with OLS under the following exogeneity assumption:
This assumption could be violated, however, if there are unobserved familyspecific characteristics, such as parenting style, which influence both health conditions and outcome variables. This is the standard panel data situation when there are reasons to suspect that unobserved group-specific characteristics i α could be correlated with explanatory variables. Therefore, we also estimate sibling fixed effects models, which control for unobserved family-specific characteristics by examining the effect of differences between siblings' health on differences in siblings' outcome variables. The fixed effects model is:
Vector ic Z represents child-specific variables such as gender and birth-order. edu β is the effect of child health conditions on outcome variables. This effect can be estimated consistently by fixed effects estimation if the following strong exogeneity assumption holds:
This condition makes no assumptions about the family-specific unobserved component i α . The child-specific unobserved component ic ε , however, must be uncorrelated not only with the child's own explanatory variables and ic H ic Z , but also with the sibling's explanatory variables. In the following paragraphs, we discuss whether the strong exogeneity assumption is plausible in the context of our study such that β edu can be estimated consistently. Specifically, we start by discussing three causes of potential violations of the strong exogeneity assumption, and we then present a statistical test for this assumption.
First, a violation of the strong exogeneity assumption could arise if siblings face systematic differences in available resources or parental treatment that affect both their health and development. These differences could occur, for example, if parents smoke in the presence of one child (thus increasing the risk of asthma), but not in the presence of the other, and if, at the same time, they would play memory games with only one child. The best indicator for birth asphyxia is the pH-Value of the umbilical cord. Unfortunately, however, umbilical pH-values were only collected for a subsample of 3,400 children. To investigate the effect of birth asphyxia, we have also estimated our models on this subsample, including indicators for abnormally low values for the pH-value in the umbilical cord (1%, 2.5%, 5%, 10%, 15%, 20, and 25% bottom percentile) or a continuous variable for the pH-value. We find that the corresponding coefficient is always insignificant (p>0.95) and its inclusion has no effect on any of the other included coefficients.
conditions. Sibling fixed effects estimation can exacerbate such a bias by increasing noise due to potentially strong correlations between siblings and reducing exogenous variation.
Specifically, Griliches (1979) and Bound and Solon (1999) show that measurement errors can result in substantial downward bias of coefficients in models with sibling fixed effects. However, biases arising from this source seem much less of a problem in our study than in existing studies for the following two reasons. First, there is substantial variation in health conditions between siblings, and second, our measures for health conditions are derived from administrative data, which were collected by experienced physicians in highly standardized procedures. There is much less scope for measurement error in our health variables than in previous studies on child health, which use data based on survey questions, and particularly less than in the studies discussed by Griliches (1979) and Bound and Solon (1999) , which estimate the returns to education on wages.
In the paragraphs above, we argued in favor of maintaining the strong exogeneity 
This equation is derived from the fixed effect model in equation (5): by taking differences between siblings, the family-specific unobserved component is eliminated, and the difference in the child-specific unobserved components
under the strong exogeneity assumption, the error term in equation (7) should not be related to health conditions or . Consequently, we can test the strong exogeneity assumption by adding (or , respectively) to the equation and by applying an Ftest for the significance of (or , respectively). If the coefficients are jointly not significantly different from zero, we can maintain the hypothesis that our sibling fixed effects model consistently estimates the effect of child health conditions on child outcomes.
Having estimated the sibling fixed-effects specifications separately for all three samples, we proceed by examining how much of the developmental gap can be attributed to differences in the prevalence and severity of negative health conditions. For this purpose we use decomposition analysis, similar to Oaxaca (1973) . We first calculate the part of developmental gaps which can be attributed to differences in the prevalence of health conditions. For this calculation, we keep the magnitude of the effect of health conditions on child development as well as all non-health factors constant between education groups. The prevalence effect is then calculated as follows: 
The vector pooled H refers to the prevalence of health conditions for the pooled sample. The sum of the prevalence effect and the severity effect constitutes the total effect of child health conditions on the developmental gap.
Results

Estimation results for CPM score
Estimation results for the effect of physician-diagnosed health conditions on cognitive ability are shown in Table 2 . Columns 1 to 3 of Table 2 present results for OLS estimation without family fixed effects. Column 1 shows results for the pooled sample, which includes both children with highly educated parents and children with less educated parents. We find a strong and significantly negative association between most health conditions and lower cognitive ability. The negative association is strongest for mental health conditions. CPM scores for children with a mental health condition are reduced by 1.07 points, equivalent to about half of a standard deviation. Column 2 shows results for the sample with college educated parents and column 3 shows results for the sample with less than college educated parents. Estimation coefficients for both physical and mental health conditions tend to be more negative for the sample with less educated parents and the coefficient for mental health conditions is large and significant for all samples.
Columns 4 to 6 of Table 2 show fixed effects estimation results, which control for unobserved family characteristics by comparing cognitive ability scores for siblings with and without health conditions. The sample is restricted to children with at least one sibling in our estimation sample and includes 947 observations in the pooled sample. For the pooled sample, none of the coefficients for physical health conditions is statistically significant. Further, coefficients for physical health conditions tend to be less negative for fixed-effect estimation than for OLS estimation, suggesting that OLS coefficients for physical health conditions might be considerably biased and should not be interpreted as causal effects. 8 In contrast, mental health conditions have a large and significant negative impact on cognitive ability; they reduce CPM scores by around 1.2 points. The size of this coefficient is similar for fixed effect estimation and for OLS estimation, suggesting no further bias in the OLS estimates for mental health conditions. The effects of mental health conditions are large and significant not only for the pooled sample, but also for the sample with college educated parents (column 5), and even stronger for the sample with less educated parents (column 6). Moreover, we also find that asthma has a large and marginally significant effect on cognitive ability for children of less educated parents, while its effect is insignificant and close to zero for the sample with college educated parents. Asthma can severely limit children's activity if not treated adequately; however, if well controlled by the parents, asthma attacks can be prevented, and it should have little or no direct effect on cognitive development (Currie 2005) . These findings suggest that college educated parents are better able to mitigate the negative consequences of certain child health conditions. F-tests for joint significance of the health variables support this interpretation. They reveal that health conditions have a strongly negative effect on cognitive skills for the pooled sample (p=0.01) and for children of less educated parents (p=0.00), but they are insignificant for the sample of college educated children (p=0.10).
The fixed effects estimators rely on the strong exogeneity assumption that the child specific error term is not related to observed characteristics. In order to test for the validity of this assumption, we employ the test statistic described in Section 3 and find no evidence that the strong exogeneity assumption is violated (p>0.30 in all three samples).
Our main finding is that mental health conditions have strong and significantly negative effects on cognitive ability in all three samples. We thus explore the effect of mental health conditions further by investigating an alternative specification which includes binary indicators for hyperactivity, emotional problems, peer problems, and conduct disorders based on SDQ subscales (see Table 3 ). In our alternative specification, these four indicators replace the variable for overall physician diagnosed mental health problems, and they allow us to determine which types of mental health conditions have the strongest effect on cognitive ability.
Columns 1 to 3 of Table 3 show OLS estimation results for the alternative specification. The estimation coefficients for all health conditions other than the mental conditions are similar to the OLS specifications shown in Table 2 . Columns 4 to 6 of Table 3 show fixed effect estimation results. As before, there is no evidence that the 8 Fixed effects coefficients are significantly different from coefficients based on OLS estimations (p<0.01).
strong exogeneity assumption for the fixed effect estimation might be violated (p>0.40 in all three samples), and an F-test shows that health variables are jointly significant for the sample of less educated parents (see Table 3 ). We also find that coefficients for models with family fixed effects are significantly different from coefficients in OLS models (p<0.01 in all samples). Focusing on specific health conditions, we find for the pooled sample (column 4), that hyperactivity, emotional problems, and peer problems all have a significantly negative effect on cognition, with the strongest effect for hyperactivity. For children with college educated parents, none of the mental health variables have a significant effect (column 5), but hyperactivity significantly reduces cognitive ability (column 6) for the sample with less educated parents. Estimation coefficients for all other health conditions are not significant.
Our results are in line with previous findings that hyperactivity-related disorders at a young age have large effects on test scores of older youth (e.g. Stabile 2006, Currie et al. 2010 ), and we show that these effects tend to be larger than those of a wide range of physical health conditions. Moreover, we provide evidence that specific types of mental problems other than hyperactivity, such as emotional problems and peer problems, also have negative, albeit somewhat weaker effects on cognitive ability.
Emotional problems and peer problems are characteristic of introverted children who tend to be unhappy and often cry as well as of children without friends and with few social interactions. The correlation between emotional and peer problems is much stronger than between all other SDQ subscales in our data. This suggests that social isolation, introversion, and unhappiness often coincide in children and are associated with less exposure to cognitive learning experiences in social interactions with friends. In contrast, conduct problems -i.e. children who do not obey their parents -do not seem to have a negative effect on cognitive ability.
Decomposition analysis
Descriptive statistics in Table 1 show that there is a significant gap in children's cognitive abilities between parental education groups. The total difference in mean CPM scores between parental education groups is 1.057 points for the sibling sample or about half a standard deviation. While most physical health conditions have no significant effect on cognitive ability, mental health conditions have a significantly negative effect which differs according to parental education. These findings raise the question as to which share of the observed gap in cognitive ability can be attributed to mental health conditions. We use decomposition analysis to answer this question. Table 4 shows the results for the decomposition analysis for the baseline fixed effect specification (Panel A) and for the alternative fixed effect specification with the four mental health variables based on SDQ subscales (Panel B).
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The first column of Table 4 shows the prevalence effect. The prevalence effect defines the share of the cognitive ability gap that differences in the prevalence of health conditions can explain. It accounts for 10.9% of the gap in cognitive ability based on the analysis with the physician diagnosed mental health variable in Panel A, and for 9.8% of this gap based on the analysis with the four mental health conditions based on SDQ scales in Panel B. Even if we focus only on hyperactivity problems, the prevalence effect accounts for 3.4% of the gap. 95% confidence intervals, calculated based on 200 bootstrap replications, reveal that the prevalence effects are significantly different from zero for all specifications. The second column of Table 4 shows results for the severity effect. The severity effect explains which share of the cognitive ability gap can be accounted for by differences in the magnitude of the effect of health conditions on Overall, our findings from the decomposition analysis suggest that mental health conditions are a very important factor in explaining gaps in cognitive ability by parental education. In a back-of-the-envelope calculation, Currie (2005) suggested that child health might explain around 12% of the cognitive ability gap between white and black children in the United States at school entry. Compared to our results for mental health alone, this looks like a conservative estimate.
Extensions
In the previous section, we focused on cognitive ability as a measure for child development. In this section, we show that similar findings are obtained from extending our study to verbal ability as an outcome variable. Our estimation results for the effect of health conditions on verbal ability are shown in Tables 5 and 6 . Based on estimation with sibling fixed effects, and as in our findings in the analysis of CPM scores, only mental conditions have a significantly negative impact on verbal ability among all health conditions (Table 5) . Furthermore, among mental health conditions, hyperactivity-related disorders have the most robust effects on verbal ability (Table 6 ). We find no evidence that the strong exogeneity assumption for the fixed effect estimation might be violated in any of the specifications (p>0.10 in all samples). We also find that coefficients for models with family fixed effects are significantly different from coefficients in OLS models (p<0.01 in all samples). Table 7 reports the decomposition analysis for verbal ability.
Based on the baseline specification, the total effect of child mental health conditions on verbal ability is estimated to account for 23.1% of the ability gap (Panel A), while our alternative specification finds the total effect of mental health conditions to account for 24% (panel B). As in our analysis of the CPM score, hyperactivity alone accounts for most of the mental health effect (panel B). Similar to our previous findings, the prevalence effect is also estimated to be significant; it accounts for 8.3% of the total gap in both specifications. Overall, the analysis for verbal ability corroborates the finding that mental health conditions are an important factor for explaining gaps in child development.
Conclusions
There are substantial developmental gaps between children of different socioeconomic groups. Existing studies, e.g. the large literature on the black-white test score gap (e.g., Currie 2000, Fryer and Levitt 2004) , has demonstrated that early developmental gaps are a source of severe social and economic inequalities later in life.
Policies that intend to close these gaps depend on knowledge about the underlying pathways behind its formation. In this paper, we use unique administrative data from German elementary school medical entrance examinations in order to examine the role of child health in explaining developmental gaps between children of different parental education groups. Our data contain professionally measured information on child health conditions such as obesity, underweight, low birth weight, ear problems, eye problems, mental conditions, asthma, and allergies. This allows us to capture the inherently multidimensional nature of health in our estimations.
We find large differences in child cognitive and verbal ability by parental education groups, and we also find that both physical and mental health conditions are more common among children of less educated parents. While most physical health conditions have small and insignificant effects, mental health conditions, in particular hyperactivity, have a large and significant effect on child development. This effect is large across parental education groups, but it is strongest for children whose parents have less education. Mental health conditions account for a substantial share of developmental gaps: based on estimation with sibling fixed effects, we find that mental health conditions account for 14% to 36% of the gap in cognitive ability and for 23% to 24% of the gap in verbal ability. 10% to 11% of the gap in cognitive ability as well as 8% of the gap in verbal ability can be attributed to differences in the prevalence of health conditions, and the remainder can be attributed to differences in the magnitude of the effects.
Our findings have several policy implications. They suggest that the German child health and prevention system tends to diagnose and treat physical health conditions rather adequately, meaning that they do not have negative effects on children's cognitive and verbal abilities. The German health system is characterized by almost universal health insurance coverage and a focus on child health and prevention programs. system pays for all examinations as well as subsequent treatment costs -without any deductible. Attendance at the first seven of these examinations is well above 90%, and attendance of the ninth examinations is still about 80% (Schubert et al. 2004 ).
However, while our findings indicate adequate treatment of physical health conditions, they suggest that mental health conditions might remain a problem. First, mental health conditions explain a substantial share of developmental gaps between children of different parental education groups. In view of the institutional facts described above, this finding cannot only be attributed to differences in access to care by parental education groups. It implies that there could be a need for further policy support to remedy the impact of family background on the ability to address mental health conditions appropriately. Second, mental health conditions have large and significant effects on child development for all parental education groups. Hence, it may well be that the health care system neither diagnoses nor treats mental health conditions adequately. A better understanding of the causes and effective treatments of mental health conditions could have large future benefits. This could include health training for preschool supervisors and parents of small children, which enable them to better recognize and address children's mental health problems.
In summary, our findings confirm that it is important for policy to better understand the lifecycle of skill and health formation, and we suggest that policies aimed at reducing disparities in child development should also aim at reducing disparities in mental health with a focus on children from disadvantaged families. Parentheses show robust standard errors, clustered at household level.
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